Recent research in the emerging field of epigenetics has implications with the potential to re-ignite acrimony in the discourse of reproductive rights, medical ethics, and the role of the state in our homes and in our lives. For scientists, epigenetics has profoundly realigned our understanding of heredity: epigenetics provides a mechanism through which the environmental challenges met in one generation can be inscribed and transmitted to future offspring. Although both genetic parents have the potential to transmit heritable epigenetic changes to their offspring, mothers have a particularly potent effect because nutrition in the uterine environment can exert a supplemental effect upon the epigenetic imprint of her offspring, and potentially, upon subsequent generations. Moreover, parental care post partum may have generational consequences that are more than just social.
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Introduction
"The apple does not fall far from the tree," goes the famous adage. The legacy of our ancestors is transmitted to us in the form of genes, cultural/social memes, the built and the altered "natural" environments. We in turn, modify and then transmit these traces of our existence to our descendants. Until recently, debate has centered on the extent to which our behavior, health, etc., are the product of our genes or the social and physical environment that we inhabit. Intelligent observers would intuit that a combination of the twonature and nurture -is what helps us to develop into such amazingly complex, creative, and resilient organisms. The surprise is that there is now a mechanism linking the two: epigenetics is an emerging field of study that is requiring biologists to reassess their fundamental understanding of inheritance. It is a field that clarifies how the environment and our experiences biochemically alter the way in which our genes behave without altering the sequence of the genes themselves. Epigenetics inscribes an imprint that is both malleable and heritablein a real sense, it can record critical experiences of our environment and pass them on to the next generation. Lamarck would have been pleased! Epigenetic imprinting is altered by diet, toxins, drugs, even emotional and social experiences, to name but a few. It affects us at the genetic, cellular, and organismal levels; however, not all imprints are universally applied throughout a body. Some remain cell-type specific, and it is likely that only a few are applied to the sex cells for transmission to prospective offspring. For example, there are even imprints that are gender-specific: differentially imparted by parents and that play a role in regulating fetal size among other things Haig 1991, Wilkins and Haig 2003) . This varied and sometimes patchy expression of epigenetic imprints makes the phenomenon difficult to study since it is not likely that a blood test will tell you how all other cells in the body are imprinted since the cells that are imprinted may not be circulating. It also makes it hard to predict which imprints are liable to transmit across generations, although some clearly do.
Nevertheless, an emerging picture indicates that how our ancestors lived and how we conduct our own lives have the potential to give us concern for longer term effects.
Imprinting manifests in a subtle way insofar as individuals are concerned, but in aggregate, at the demographic level, the full implications become clear. Without doubt or exaggeration, epigenetics is poised to challenge us in a profound way with respect to medical, ethical, legal, and social values. My agenda will be to define epigenetics, to show how it affects us, and then to suggest how this emerging field could, if not carefully examined, level an unfair burden upon women. The reasons for my concern relate to the way that reproductive ethics and debate have roiled in many jurisdictions since Roe versus Wade. Because human epigenetics studies have predominantly examined the effects of maternally transmitted changes, there is a danger that elements of the biology will be selectively deployed to force an agenda. This representational bias in the literature belies compelling studies that reveal paternal effects, as well as the studies in rodents that are more gender-balanced.
The Mechanics of Epigenetic Imprinting
So what is epigenetic imprinting? Chromosomes comprise more than just the DNA sequences that spell out our genes: many structural proteins and RNA molecules contribute to give chromosomes their structure. When we look at magnified pictures of chromosomes, their banded appearance reflects different densities of packing. Alternative constellations of proteins and RNA molecules can be recruited to implement these packaging differences, and these differences in turn regulate accessibility of genes to factors that turn them on or off. Typically, one of the hallmarks of an imprint modification begins with changes to how DNA is decorated with small molecules called methyl groups. The pattern of methylation modulates the activity of nearby proteins, so that histones (proteins around which DNA is coiled) are chemically modified. In combination, the methyl groups and modified histones serve as a scaffold to recruit packaging proteins that either suppress or permit the activation of genes. Imprints can specifically target individual genes, or they can alter the activity of suites of genes that occupy a chromosomal neighborhood.
A good example of an imprinting effect is found in a mouse strain called Agouti. Strains of these mice have been isolated and in-bred to the point that siblings are essentially genetically identical. So it comes as a surprise that when you look at a litter of pups, they can look quite different. Some have an exotic coat of dark fur fringed with yellow at the tips. Other pups are much larger and yellow. The yellow pups will develop a predisposition to obesity, diabetes, and cancer, yet at the genetic level, they are identical to their smaller dark siblings (Bultman, Michaud, and Woychik 1992 , Michaud et al. 1994 , Morgan et al. 1999 , Wolff et al. 1998 . The difference lies in how the gene responsible for Agouti is decorated with methyl groups. This difference alters how the gene is packaged, and as a consequence, when and where it is active in the body. The predisposition to cancer, obesity, diabetes and a yellow coat can be altered to some extent by diet . The traits are also affected by environmental contaminants, but we will return to this topic later.
Prenatal Epigenetic Imprinting Changes Can Return to Haunt Individuals Late in Life
So if imprinting affects mice, can it affect humans too? In a nutshell, yes. In a comprehensive study of a cohort born immediately following the Dutch Famine of 1944 (the Hongerwinter), interesting health patterns emerged. In the winter of 1944, occupying German forces imposed supply cuts in retaliation for a rail workers' strike. Citizens of the region suffered a precipitous decline in their daily caloric intake, but when food supplies were restored, nutritional status rebounded to near-normal conditions almost immediately. Studies of children who were gestating during this period are revealing.
Only those who were nutritionally challenged during their third trimester showed a lowered birth weight. With the restoration of food supplies, they, as well as the younger first and second trimester infants grew to adulthood normally. As adults, however, it soon became clear that they were all predisposed to a constellation of conditions such as obesity, coronary heart disease, hypertension, elevated cholesterol, altered glucose tolerance, obstructive airways disease, and other ailments including schizophrenia and depression (Ravelli et al. 2005 , Ravelli et al. 1999 , Stein et al. 2006 , Painter, Roseboom, and Bleker 2005 , Heijmans et al. 2008 . Sometimes these effects were gender-specific. For example, when the imprinting state of genetic regions associated with cardiovascular health, appetite and obesity was assessed, both males and females demonstrated altered imprinting of the cardiovascular genes (Tobi et al., 2009) . However, only males showed changes in the behavior of a gene associated with appetite and glucose metabolism. Other factors that can inhibit parental nutrition, such as Crohn's and coeliac disease, in extremis might exert a similar effect to produce cleft lip and palate (Arakeri, Arali, and Brennan 2010) .
The link to diet is not peculiar to starvation: tropical rainy season cycles affect food supplies, and the seasonality of conception alters resistance to disease by the time adulthood is reached (Waterland et al. 2010) . Moreover, maternal obesity imparts quantifiable risks to infants (Bouchard et al. 2010) . It is now known that these risks are associated with alterations to the packaging and behavior of genes. Genes such as Insulin Like Growth Factor (IGF2, which affects fetal growth, adiposity, and adult glucose tolerance), H19 (a control region adjacent to IGF2), and leptin (related to appetite, obesity and diabetes) are all affected by imprinting, and like the Agouti mice, changes in methyl group decoration of these chromosomal regions have been confirmed , Perkins et al. 2012 , Guo et al. 2008 , Tobi et al. 2011 , Bouchard et al. 2010 ).
Diet is not the only factor that affects gestating humans in this way. Severe maternal depression during pregnancy can affect the imprint of a gene in the fetus (Liu et al. 2012 ).
This latter study suggested that sensitivity to depression-induced effects might be racespecific, since African American mothers were more likely to transmit changes to their offspring than others in the cohort. While subtle genetic effects could indeed be playing a role, racial differences were not separated from cultural and dietary practices, and at the very least, we might consider that these are important confounding factors. Addictive substances also affect imprinting as monitored by methylation changes in both humans and rodents (D'Addario et al. 2013 , Heberlein et al. 2013 , Launay et al. 2009 , Levine et al. 2011 , Nieratschker et al. 2012 , Ponomarev et al. 2012 , Renthal et al. 2008 , Schwarz, Hutchinson, and Bilbo 2011 , Zhou et al. 2011 .
Contaminants in the environment can change imprinting, and the list of substances that do this ranges from endocrine disruptors leached from fungicides, insecticides, and plastics, to heavy metals , Anway, Leathers, and Skinner 2006 , Anderson et al. 2012 , Dolinoy, Huang, and Jirtle 2007 , Smith and Taylor 2007 , Arita and Costa 2009 Muldoon-Jacobs 2012). The significance of this is that epigenetics appears to offer a mechanism for these compounds to alter fertility, behavior, cognition, and cancer rates.
Indeed, altered imprinting is a major new subject in the study of cancer progression and treatment (Blancafort, Jin, and Frye 2013 , Suva, Riggi, and Bernstein 2013 , Wang and Shang 2013 .
Postnatal Experiences Can Install Persistent Epigenetic Changes
In rodents, patterns of inferior maternal behavior, such as the negligent grooming of pups, affects the imprint of a gene that encodes a stress hormone receptor in the offspring. This has the effect of altering their stress response into adulthood, as well as of modifying the parental diligence and behavior that they themselves will exhibit when they become parents (Weaver et al. 2004 , Weaver et al. 2005 , Sapolsky 2004 ). The imprint status of the stress hormone receptor in offspring is transmissible to subsequent generations, but this particular imprint appears to be reversible through early fostering by good parents.
Moreover, administration to the infants of a drug that alters epigenetic imprint, by nonspecifically erasing them, reverses poor parenting behavior (Weaver et al. 2005) .
Unfortunately, the generalized properties of the drug (trichostatin A) probably precludes routine use since it alters the imprint of other chromosomal regions indiscriminately and could activate genes better left dormant.
Humans also exhibit imprint modifications that are associated with behavioral change. In an economically challenged Montreal district, patterns of aggressive behavior among kindergarten children were linked to heritable epigenetic changes (Provencal et al. 2013 ).
Brain associated imprints can have even more catastrophic consequences: brain-derived neurotrophic factor (BDNF) is involved in learning, memory, and intellect, and it was discovered to be abnormally imprinted in brain samples derived from adult suicide victims (Ernst et al. 2009 ). Abusive experiences during childhood can leave detectable imprinting changes (McGowan et al. 2009 , Labonte et al. 2012 , and this has been confirmed in behavioral tests of rats as well (Roth et al. 2009 ). Finally, mice that have been exposed to adversity in association with a particular smell, transmit an aversion to this smell to their pups and grandpups, even if those offspring are fostered by untraumatized parents (Dias and Ressler 2014) . With regard to epigenetic modification, we must infer that we are not merely passive recipients of environmental cues: we can be affected also by our behavioral interactions with it, our neighbors, and our family.
Imprinting Can be Transmitted Across Generations
Epidemiological and rodent studies have demonstrated that imprinting effects caused by diet can extend across multiple generations in humans as well. Överkalix is a northern Swedish municipality that was prone to periods of feast and famine in the late 1800s to the early 1900s. A retrospective analysis reveals that grandchildren were predisposed to specific suites of diseases that were gender-specific in their inheritability: grandmothers could transmit disease predispositions to their granddaughters but not to their grandsons, and grandfathers could transmit to their grandsons, but not to their granddaughters (Kaati et al. 2007 , Bygren, Kaati, and Edvinsson 2001 , Kaati, Bygren, and Edvinsson 2002 , Pembrey 2010 , Pembrey et al. 2006 ). Trans-generational effects have since been confirmed in the Dutch famine studies , and it is a picture mirrored in rodents (Jimenez-Chillaron et al. 2009 , Ng et al. 2010 , Burdge et al. 2011 .
Imagine the legacy that starvation will impose upon the generations that emanate from the great famines of China , Bangladesh (1974 ), Ethiopia (1983 -5, 2011 , and North Korea (1994-98)! Similarly, imprinting alterations caused by endocrine disruptors can persist for generations (Skinner et al. 2012 , Guerrero-Bosagna et al. 2013 . Bisphenol A, the leachate associated with low-grade beverage containers, is an endocrine disruptor. In studies of mice (including our former example of the Agouti strain), methylation states and hence imprint status were changed by low concentrations of this contaminant (Anderson et al. 2012, Dolinoy, Huang, and Jirtle 2007) . One might well imagine the paroxysm of legal activity that trans-generational effects might elicit: if the products that companies sell damage customers or bystanders slowly, perhaps even over the course of generations, how will litigation deal with the statute of limitations? This vexing question has been addressed in a provocative article where the authors examine the specific example of DES, a purported fertility drug, that had adverse trans-generational effects (Rothstein, Cai, and Marchant 2009b) . If there is a little light to be had at the end of the tunnel, it is that at least some of these effects, caused either by endocrine disruptors or by nutritional challenges, are potentially reversible through changes to diet or the provision of nutritional supplements (Dolinoy, Huang, and Jirtle 2007 , Burdge et al. 2011 ).
The Social and Ethical Challenges
Surprisingly few people have written concerning the ethical and social ramifications of epigenetic imprinting. A notable exception to this is Rothstein, Cai, and Marchant (2009a, b) , who have provided an impressively comprehensive overview of the potential ethical and legal challenges to come. Briefly, they argue that the field of epigenetics raises questions regarding environmental justice, poverty, privacy, and health. They argue persuasively that the poor are liable to suffer a disproportionate share of challenges by virtue of their constrained access to the best foods and healthcare, as well as their relegation to jurisdictions where environmental contamination, poor labor practices, and psychological stress will exert a pronounced effect upon them, and upon ensuing generations Marchant 2009b, a, Ziech et al. 2010) . The social and racial challenges of epigenetics on a geographical scale have also been highlighted elsewhere (Guthman and Mansfield 2012, Mansfield 2012) .
Somewhat more attention has been paid to risks that imprinting might pose for Assisted Reproductive Technologies (ART), otherwise known as In Vitro Fertilization (IVF).
Concerns have been articulated that because imprinting changes are a normal part of egg versus sperm development, damage could be incurred during manipulation of the gametes (Johnson 2005, Kaariainen, Evers-Kiebooms, and Coviello 2005) . For example, some studies suggest that the use of the (potentially immature) sperm derived for fertilization by intracellular sperm injection might predispose embryos to a suite of imprinting-related problems such as Beckwith-Weidemann, Angelman's, or Prader-Willi syndromes (Feng et al. 2011 , Li et al. 2011 . Despite anecdotal accounts of the aforementioned effects, preliminary studies have failed to reveal imprinting effects upon the small suit of genes analyzed (Zheng et al. 2011) . However, others have argued that even a brief exposure of egg and sperm to the artificial environment of a Petri dish in a lab incubator engenders subtle risks that will only become apparent when a comprehensive analysis of the entire "epigenome" is attempted (Johnson 2005) . The use of these technologies per se need not present secular ethical concerns for either reproductively challenged heterosexual couples, nor for homosexual couples potentially desiring to generate offspring from same-sex gametes, as long as the risks are known and reasonable (Testa and Harris 2004) .
The major practical and ethical concern is to assure practitioners and patients alike that not only are the contributed germinal genomes undamaged, but that they are packaged to behave correctly too. As we have seen recently in world markets, pragmatism and ethics do not necessarily go hand in hand if enterprises are profit-oriented. Since assisted reproduction is provided on a for-profit basis in many countries, there are substantial impediments to assessing its procedural safety. Practices and innovations are subject to proprietary secrecy, and can vary from practice to practice. How then, does one access, compare, and evaluate medical outcomes, especially when the elements that are epigenetically controlled might take many years to be revealed and the medical provider meanwhile might have sold their practice or retired? It is still early days to make such a risk assessment-the first human to be born using this technology is only 30 years old… Assisted reproductive technologies aside, the implications of epigenetics/imprinting are vast, and they are liable to reach into reproductive politics, ethics, and law in ways that we cannot presently foresee. My agenda here will be to focus upon mothers. Mothers are assumed, by virtue of the intimacy of contact with the fetus and the breastfeeding baby, to play the most significant role in nourishing and programming a child. This assumption carries risks. For example, one can imagine how popularization of this type of biological phenomena could impinge upon maternal/medical consultation, as well as upon social mores, policy, and law. Mothers could be told that their pre-conception and gestational nutritional status, habits, and exercise regimen will affect the health of their babies not only at birth, but for the rest of their lives and beyond into subsequent generations.
Smolensky argued that parents might expose themselves to liability if they were to intentionally alter pre-implantation embryos to deliver a desired trait (the example she cites is deafness) (Smolensky 2008) . Although in this latter instance the manipulation envisaged was genetic, a similar argument has been advanced to suggest that liability might apply for parents who indulge in behavior that causes pre-conception epigenetic harms (Weiner 2010) . As the custodian of a fetus, a woman is uniquely placed to be held accountable for what transpires during development: her feeding, behavior, and metabolic activity supports growth. Case law regarding maternal obligation has met with mixed results. In Ferguson v. City of Charleston (532 U.S. 67, 2001), pregnant women who were arrested after testing positive for the presence of drugs in their system escaped penalty since the blood tests were done without their knowledge and therefore constituted a violation of their right to freedom from arbitrary search and seizure. When the justices of the Supreme Court U.S. were considering the case, the issue of "special needs" arose.
"Special needs" in this context is a category of narrowly defined circumstances where managers and employees have a duty of care to individuals or the collective: a drug-free work place is critical to their mission. For example railway, customs, and sports managers may require blood testing of their employees. Although the final court decision had three justices dissenting regarding the use of blood tests, "special needs," in this case the care of a fetus, were not deemed applicable by any of the adjudicators. By contrast, in Whitner v South Carolina (492 S.E.2d 777 S.C., 1997), a mother failed to overturn her conviction for abusing her "viable fetus" following cocaine abuse while pregnant. In essence, personhood was extended to the fetus because the damage was inflicted during the third trimester and a baby was delivered. While most cases in this realm have had to do with physical or drug-induced harm to a fetus, it is not a stretch to wonder what the courts will make of epigenetic harms. For example, what if a mother develops an eating disorder, or decides to smoke packs of cigarette per day? Given present ambiguities regarding the concept of a "viable fetus" in some jurisdictions, there is a danger that a degree of fetal "personhood" will emerge and compete with freedoms of the mother, Roe versus Wade to the contrary. There is legitimate concern that regulations and legal precedents that develop to deal with epigenetic issues will erode the rights of the mother, potentially even prior to conception (Smith, Maccani, and Knopik 2013) . Moreover, post partum deficits of attention or negligent maternal behavior could be construed to have implications that will last for generations. Will this too fall into the category of abuse?
There is a risk that the relative paucity of studies concerning paternal input into the equation could bias perceptions and drive discussions in a way that unfairly burdens preconception women, as well as mothers. While it is true that maternal imprinting and the intimacy of gestational connection means that mothers have the capacity to affect the imprint of their progeny, it is equally clear that fathers can also transmit imprints. Recent studies indicate that, depending upon the challenge or exposure, epigenetic factors are differentially packaged and delivered to the egg by human sperm (Fullston et al. 2013 , Meunier et al. 2012 , Rodgers et al. 2013 . Moreover, post partum care and influences need not exclusively be a mother's purview, and adverse socialization can be installed by fathers as well as by mothers. For example, reading between the lines, a factor in the Montreal study of aggressive kindergarten boys was the aggressive behavior of their fathers and the consequent stress of their mothers (Hall 2014) .
Proscriptive Solutions…?
The 4 th World Conference on Women declared:
The human rights of women include their right to have control over and decide freely and responsibly on matters related to their sexuality, including sexual and reproductive health, free of coercion, discrimination and violence (Conferences 1995) . (my italics)
Nevertheless, it is hard to forecast where the balance will tip with regard to state versus individual interests. With a new recognition of the role of epigenetics in reproduction, development, and aging, states will have additional incentive and interest to regulate or intervene in order to ensure generational health. One extreme possibility might be for a state to impose tax, housing, or health insurance programs that make it financially or socially difficult for a woman to do anything other than stay at home following delivery despite her desires or what her career path might optimally require. Another suggestion, already voiced, would be to level a tax on childbirth against the eventuality of epigenetic damage and consequent healthcare costs (Weiner 2010) .
If mothering skills are deemed sub-par, will states find it easier to lower the threshold for removing her children to foster care? Who decides the threshold for acceptable care?
Previously, states have enacted controversial policies to move children out of their homes in the interest of either health or education: a 2002 case in the Court of Appeals in Texas upheld a decision to remove a child from her mother's care on the basis that she was failing to adequately deal with her young son's obesity (In re G.C., 66 S.W.3d 517, 524. Exclusionary reproductive policies are not without precedent in recent memory.
In extremis, states have demonstrated a willingness to indulge in eugenics before -might there not be a temptation for totalitarian regimes to make it difficult for diabetics, former addicts, the morbidly obese, or even formerly abused citizens to have children of their own? It is not too long ago that homosexual couples were forbidden to adopt or act as custodians of children, even in states with a socialist agenda.
Neutral or Disinterested Solutions
A more contrarian perspective might be to do nothing and to assert that just as genetic variation confers resilience to our species, so too might epigenetic variation. In the premedical era, people who carried a single recessive mutation for the CFTR gene, or who were carriers of sickle cell anemia might have enjoyed resistance to cystic fibrosis or malaria respectively. By extension, perhaps epigenetic variants offer contingent protection against some future assault? Perhaps we should not work to improve the imprinting status of out compatriots? Imagine for a moment, that the 1962 Cuban Missile Crisis had escalated out of hand, and World War III had descended upon Europe. The same Dutch adults who had experienced prenatal starvation might have been well served: they would metabolize their food slightly differently, and they might possess a more generous store of fat. The result? There would be a larger portion of the general population endowed to cope with periodic deprivation. Looked at as a beneficial mechanism to contend with very real and experienced environmental conditions, epigenetics prepares the organism to cope with more of the same. That similar challenges do not repeat means that the body might be somewhat clumsy to respond to more favorable conditions. The difference between "subliminal" gene mutations and epigenetics, is that epigenetics can respond to a challenge inside a generation and in multiple individuals. No selective breeding and proliferation of a trait is required for it to enter a population at large. But when peace or adequate nutrition become the norm, what are the benefits? Life for most of us unlikely to be "nasty, brutish, and short," so there is little reason to value epigenetic variation: it seems unethical to advocate for systemic and widespread social injustice on the presumption that it might husband biological variations that could prove contingently useful. On the contrary, it seems equally plausible that if governments strive to improve access to good health for their citizens, then they will be more likely both to capitalize upon opportunities, as well as to weather calamities. Invariably, there will always be individuals who chart their own course, and irrespective of what facilities a society provides for its citizens, epigenetics, like genetics, will have an ample slate of variation from which to draw when the going gets tough.
Facilitative Solutions
At the other end of the spectrum, socialist states will find it fiscally prudent, in the interest of generational health and cumulative system costs, to provide free early medical advice, nutritional supplements etc. to pre-pubescent children, to pregnant women, and to post-partum parents. Since behavioral and environmental contexts appear to influence imprinting in the young, perhaps more states will find it expedient to provide universally accessible paid parental leave, parental education, childcare facilities, enriched early childhood education programs, as well as school-and daycare-based feeding programs?
Many jurisdictions have already found it practical, just, or merely expedient to support families in this way, and there was no need to invoke epigenetics to do so. What the evidence from epigenetics provides is additional incentive to regard social, environmental, and educational support in an intrinsically holistic way, rather than as an assembly of relatively disassociated but beneficial policies.
Briefly, there are two concrete examples of this philosophical disposition in modern societies. First, in Finland, the baby box program rewards prenatal medical visits with a package of baby clothing and other goodies designed to make post partum life easier. The program, begun in 1938 to address high mortality rates among the poor, was universalized in 1949 and persists to this day. Finland now has one of the lowest rates of infant mortality in the world. Second, in Hawaii, U.S. Centers for Disease Control-funded research provided the fodder to support a successful lawsuit that ultimately required expansion of specific health care programs. The programs in question were directed to mitigate problems arising from pregnancy, addiction, and an impoverished lifestyle/diet among a cohort of aboriginal teens. Neither program was designed to deal with epigenetic considerations, however, both go a long way to mitigating demographically significant costs, and it is easy to see how epigenetics could add weight to similar social agendas.
Finally, one wonders to what extent we will be permitted to remain private custodians of our histories. Will prospective spouses, organs of church and state, allied medical professionals, and insurers begin to demand that we disclose elements of our past that might end up costing society, if not in this generation, then the next? To what extent do individuals have to be held accountable for the choices of their ancestors, accidents of history, their medical disposition, or perhaps their errant youth? Maria Hedlund asserts that it is unfair to saddle individuals with a retrospective responsibility for their own future health nor for that of their possible descendants (Hedlund 2012) . A similar dichotomy of responsibility and agency has been characterized within the context of environmental bioethics (Dupras, Ravitsky, and Williams-Jones 2012) . These authors argue that a major challenge with regard to epigenetics will be to balance individual needs and rights with communitarian dictates. Some of the factors involved are clearly linked to historical social, economic, and environmental injustices over which individuals have little or no control. A subtle case in point: historically, obesity has been ascribed to over-indulgence. We now know that not only are there genetic components to the problem, but epigenetically inherited ones as well (Delport and Pollard 2010) .
. Conclusion
In essence, what epigenetics provides is concrete evidence that confirms what we likely already know at a deeper level. Good parenting, good nutrition, a supportive culture… these are important. That the evidence might provide polemicists with ammunition to further a cause is beside the point. Good information is power, and in this case, it provides tools for transformative thinking and pro-active policy making. Perhaps uniquely, epigenetics highlights the necessity for individuals to take responsibility for themselves while also requiring governments and societies help their citizens to help themselves.
The message can be summarized:
1. Individuals owe it to themselves, to society at large, and to their prospective progeny to treat their bodies with respect.
2. Governments and societies owe it to future generations to treat their citizens with respect. Even preconception ages are susceptible to imprinting damage or improvement, and the long-term advantages and costs need to be considered.
3. The preliminary evidence suggests that imprinting is, in some cases, reversible.
We are not entirely prisoners of our heritage, and we have a duty to make lifestyle improvements, if only for the sake of our descendants. 4. Even those members of society who are not reproductive have the potential and therefore the obligation to change the nutritional, educative, social, and physical environments for the better. If not for the generations to come, then for their own collective self-interest and the containment of the health and social costs that they must share. 5. Epigenetics is subtle and exerts a pervasive influence. Education of its role is key, and polemical extremes will be managed best when the stakeholders are well informed.
6. By virtue of the intimate biological connection of women with their fetuses, and because many of the studies focus upon maternal effects, there is a danger that women will be disadvantaged in the re-balancing of duties and obligations that could ensue. 7. The scientific evidence is clear that even the pre-conceptional nutrition and behavior of prospective fathers can exert trans-generational effects upon imprintingthe obligations that attend reproductive health and child rearing are not one-sided.
8. The pervasive influence of imprinting demands integrative thinking and policies.
Forward-looking and pro-active political decisions can help to mitigate structural economic, and social inequities. An ethics that places facilitative rather than proscriptive tools in the hands of institutions and people empowered to wield them can only help to mitigate past damage and to build for a healthier future. Even if the short term cycles of democratic politics mitigate against expensive social policies in the short term, it seems likely that conversations about epigenetic features of our society will provide ample excuse to be pro-active on ethical as well as upon long-term economic grounds. This "healthier future" connotes a place where fewer resources would be expended addressing at least some of the complex health, behavioral, and social problems that afflict our times.
By the same token, as individuals, we owe it to our own comfort and vitality in older age, as well as to our offspring, to exercise discipline and sense in the care of ourselves.
Responsibility for epigenetic heath is a two way streetit is a collective and personal obligation.
